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on one side of the micro LED arrays; and the phosphor
film has a transparent substrate and is provided with a
plurality of light emitting regions. The plurality of light
emitting regions are arranged adjacent to each other and
into a matrix form, and are set corresponding to the micro
LED arrays collimation respectively. A part or the whole
of the surface of the plurality of light emitting regions is
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Description
FIELD OF INVENTION

[0001] The presentinvention relates to the field of LED
lighting modules, in particular to the LED lighting module
with a micro LED and a phosphor film covering the whole
surface of each light emitting region to achieve the effect
of outputting different light colors and overcoming the
inconvenience of the conventional micro LED capable of
outputting a fixed light color only, so as to effectively im-
prove the display performance of the LED lighting module
and a display manufactured by applying the LED lighting
module.

BACKGROUND OF INVENTION
1. Description of the Related Art

[0002] In the area of the present illumination and dis-
play, LED is a popular light source. Since the demand
for a design of compact and thin products become in-
creasingly higher, new-generation micro LED products
are introduced to the market. When the micro LED is
applied in the display technology, the micro LED back-
light source is designed with the thin film, miniaturization,
and array features, so that the micro LED unit can be
smaller than 100 microns, so that each pixel has the in-
dividually addressing and driving effect to emit light just
like the OLED. At present, mass transfer is a main re-
search subject for key micro LED technologies to be bro-
ken through. In practices, many manufacturers design
and develop different ways for the breakthrough. Al-
though the micro LED has the special individual address-
ing and driving effect for light emission, the conventional
LED light color technology is still limited by the self-gen-
erated blue, violet, or ultraviolet light with a fixed wave-
length and a low efficiency. In other words, the so-called
white light LED or other colors in the past still requires
the packaging of other types of phosphor powders to ab-
sorb the aforementioned light source in order to excite
or mix the light source to provide different light color ex-
pressions. The conventional way of packaging the phos-
phor powder is nothing more than mixing with a gel and
then covering it on a light emitting chip, and the technol-
ogy is developed from surface mount technology (SMT)
to flip chip, and further to chip size package (CSP). How-
ever, these packaging methods cannot be applied direct-
ly to new micro LEDs and there is a conflict in technical
integration. Particularly, if the micro LED is used as a
direct backlight source and even if the threshold of mass
transfer can be broken through, the original light color of
a diode without too many choices still requires a better
configuration, structure or method for the micro LED after
the mass transfer, so that the micro LEDs can achieve
the final objectives of providing independent addressing
and producing different light colors.

[0003] Inview ofthe aforementioned requirements, the
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presentinvention provides an LED lighting module which
uses the micro LED as a light emitting source and oper-
ates together with a new design of phosphor film tech-
nology, so that a light source regardless of using the mi-
cro LEDs with a light color of a single wavelength or two
ormore light colors of different wavelengths which is used
as a light emitting source may have one or more phosphor
films, and the phosphor films may be stacked or sand-
wiched to provide an independent addressing control of
the micro LEDs, and emit different light colors or even
achieve a double-sided display effect.

2. Summary of the Invention

[0004] Therefore,itisaprimary objective of the present
invention to provide an LED lighting module and a display
manufactured by applying the LED lighting module,
wherein a phosphor film covering the whole surface of
the LED lighting module and having different divided light
emitting regions, so that each micro LED can produce
different light colors. When the LED lighting module is
applied to a display, the light output method of this inven-
tion is different from the traditional way of using a white
light and a color filter. The present invention can output
lightdirectly to reduce the loss of light quality and improve
the picture quality after the individual addressing control
of each micro LED, so as to achieve a thin LED lighting
module and improve the convenience of installation.
[0005] To achieve the aforementioned and other ob-
jectives, the present invention provides an LED lighting
module, comprising: a carrier board; a plurality of micro
LED arrays, installed onto the carrier board, and formed
by at least one micro LED; and at least one phosphor
film, disposed on a side of the micro LED arrays, wherein
the phosphor film has a transparent substrate which is a
one-piece structure, and the transparent substrate has
a plurality of light emitting regions defined thereon, and
the light emitting regions are arranged adjacent to one
another and into a matrix form and configured to be cor-
responsive to the collimation of the micro LED arrays,
and at least one phosphor powder being is disposed on
a part or the whole of a surface of the light emitting re-
gions, and has the single light emitting region of the phos-
phor powder, and the phosphor powder has a substan-
tially uniform thickness, such that the light emitting re-
gions provide different light color expressions. Therefore,
the LED lighting module uses a phosphor film covering
the whole surface of each light emitting region and one
or more micro LEDs of different wavelengths to provide
the effect of showing various different output light colors
from the micro LED arrays respectively and an individual
addressing control to improve the light color display con-
trol efficiency effectively and reduce the overall thickness
of the LED lighting module significantly.

[0006] The present invention further provides a dis-
play, comprising: at least one display panel, having a
plurality of pixel units; and an LED lighting module, in-
stalled on a side of the display panel, comprising: a carrier
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board; a plurality of micro LED arrays, installed onto the
carrier board, and formed by at least one micro LED; and
at least one phosphor film, disposed on a side of the
micro LED arrays, wherein the phosphor film has a trans-
parent substrate which is a one-piece structure, and the
transparent substrate has a plurality of light emitting re-
gions defined thereon, and the light emitting regions are
arranged adjacent to one another and into a matrix form
and configured to be corresponsive to the collimation of
the micro LED arrays, and at least one phosphor powder
being is disposed on a part or the whole of a surface of
the light emitting regions, and has the single light emitting
region of the phosphor powder, and the phosphor powder
has a substantially uniform thickness, such that the light
emitting regions provide different light color expressions,
and each of the pixel units is configured to be correspon-
sive to the positions of at least three adjacent light emit-
ting regions. Therefore, the LED lighting module allows
the light output of each pixel unit of the display panel to
have an individual addressing control directly through the
micro LED arrays and at least three light emitting regions
to achieve a precise pixel display control, and improve
the picture quality, response speed, brightness, etc. of
the display.

[0007] According to the aforementioned two embodi-
ments, the micro LED arrays of the LED lighting module
may have different implementation modes. For example,
the phosphor film is provided for changing the output light
color according to differentimplementation modes of the
micro LED array. In an embodiment, the micro LED ar-
rays emit lights of the same light color, and each of the
micro LED arrays is formed by two or more micro LEDs
of the same light emitting wavelength, wherein each mi-
cro LED array has the same light color, and each of the
micro LED arrays is formed by the plurality of micro LEDs
ofthe same light emitting wavelength to enhance the light
output intensity of each micro LED array. In another em-
bodiment, the micro LED arrays emit lights of the same
light color, and each of the micro LED arrays is formed
by two or more micro LEDs of different light emitting
wavelengths, wherein each micro LED array has the
same light color, and the output light color of each micro
LED array is formed by mixing two or more different light
emitting wavelengths of the micro LEDs, so thatthe LED
lighting module may have the control and adjustment for
various light colors to comply with the required light output
performance. In another embodiment, the micro LED ar-
rays emit lights of different light colors, so that each of
the micro LED arrays emits lights of different light colors,
and then the light emitting regions of the phosphor film
are adjusted to produce the required light color.

[0008] According to the aforementioned implementa-
tion mode of each embodiment, the phosphor powder of
a further embodiment is formed on the light emitting re-
gions of the transparent substrate by a spraying, printing,
evaporation, or sputtering method, so that the phosphor
powder can be set onto the light emitting regions quickly
as needed.
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[0009] Inanembodiment, when each of the micro LED
arrays is formed by two or more micro LEDs, the micro
LEDs include a plurality of light emitting elements formed
on the same wafer substrate and having an electrical
connection relation with one another. Therefore, the mi-
cro LED can be installed in a very small micro LED array,
and the micro LEDs are installed with an interval apart
from one another, so that the style of each light emitting
element is more consistent.

[0010] Toimprove the transparency ofthe LED lighting
module in order to achieve the effect of a full cycle light
output, the wafer substrate and the carrier board of an
embodiment are made of a transparent material.

[0011] According to the description of the aforemen-
tioned embodiment, another embodiment further has the
phosphor film on the other side, so that the LED lighting
module has a double-sided light output effect.

[0012] In the display in accordance with an embodi-
ment of the present invention, when both sides of the
micro LED arrays have the phosphor film, both sides of
the LED lighting module may have the display panel to
provide a double-sided display effect.

[0013] Based on the double-sided display structure,
this invention further discloses an embodiment of the dis-
play further comprising a frame provided for installing the
display panel and the LED lighting module, at least one
receiving groove formed on an inner side of the frame
and disposed between the display panel and the LED
lighting module for accommodating a power supply mod-
ule and a processing module which are electrically cou-
pled to the LED lighting module. The power supply mod-
ule and the processing module are accommodated by
the lateral side of the display to effectively hind and pre-
vent electronic components from being exposed to the
outside.

[0014] Further, another embodiment discloses the dis-
play panels which are touch panels telecommunicatively
coupled to the processing module, so that the display
has a double-sided display effect and a double-sided
touch effect.

[0015] In addition to the aforementioned structure, the
display in accordance with an embodiment of the present
invention further comprises a frame for installing the dis-
play panel and the LED lighting module, and the frame
has at least one port electrically coupled to the LED light-
ing module and provided for telecommunicatively cou-
pling an electronic device. The display can be connected
to other external electronic devices to facilitate users’ op-
eration and control.

[0016] In a preferred embodiment, the phosphor pow-
der of the LED lighting module is a quantum dot or a
powder particle of the phosphor powder, wherein there
are at least 20 particles in the single light emitting region,
so that the light of the micro LED arrays together with the
phosphor film can provide a better light color expression.
The transparent substrate is made of a material selected
from PET, PMMA, PC or glass to provide high transpar-
ency and protection effect.
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[0017] In an embodiment, when the phosphor film
comes with a quantity of two or more, the phosphor films
are vertically stacked on a same side and configured to
be corresponsive to the collimated positions of the micro
LED arrays, and the positions of the phosphor powders
of the phosphor films are vertically staggered. The LED
lighting module may adjust the color performance of each
of the light of the micro LED arrays by a plurality of entire-
surface type phosphor films, so that the light color will be
more accurate.

[0018] Similarly, when the phosphor film comes with a
quantity of two or more, there may be various implemen-
tation modes of the micro LED arrays. For example, the
micro LED arrays emit lights of the same light color, and
each of the micro LED arrays is formed by two or more
micro LEDs of the same light emitting wavelength; or the
micro LED arrays emit lights of the same light color, and
each of the micro LED arrays is formed by two or more
micro LEDs of different light emitting wavelengths; or the
micro LED arrays emit lights of different light colors, so
thatthe LED lighting module can change the light emitting
wavelength of the micro LEDs according to the required
light color expression.

[0019] Further, the phosphor powder is formed on the
light emitting regions of the transparent substrate by a
spraying, printing, evaporation, or sputtering method, so
that the phosphor powder can be set on the light emitting
regions quickly.

[0020] In addition, when each of the micro LED arrays
is formed by two or more micro LEDs, the micro LEDs
are formed on the same wafer substrate and have a plu-
rality of light emitting elements with an electrical connec-
tion relation. Therefore, the micro LEDs can be installed
in a very small micro LED array, and the micro LEDs are
installed with an interval apart with one another, so that
each light emitting element has a more consistent style.
[0021] Preferably, the phosphor powder is a quantum
dot or a powder particle of the phosphor powder, and
there are at least 20 particles in the single light emitting
region to provide a better excitation effect, and the trans-
parent substrate is made of PET, PMMA, PC or glass to
provide high transparency and protection effect.

[0022] To eliminate mixed light problem caused by the
light spillage of the micro LED arrays to other regions
and provide a more accurate light color for each of the
light emitting regions of the phosphor film, specific im-
plementation mode may be adopted. For example, the
phosphor film has a plurality of barriers formed on a lower
surface of the phosphor film and configured to be corre-
sponsive to the micro LED arrays respectively, and the
barriers are situated between the light emitting regions
to prevent the light emitted from the micro LED arrays
from spilling to the non-collimated position of the light
emitting region; or has a plurality of barriers formed on
an upper surface of the phosphor film and configured to
be corresponsive to the micro LED arrays respectively,
and the barriers are situated between the light emitting
regions to prevent the light emitted from the micro LED
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arrays from spilling to the non-collimated position of the
position of the light emitting region; or the phosphor film
has a plurality of barriers formed on an upper surface
and a lower surface of the phosphor film and configured
to be corresponsive to the micro LED arrays respectively,
and the barriers are situated between the light emitting
regions to prevent the light emitted from the micro LED
arrays from spilling to the non-collimated position of the
light emitting region.

[0023] In an embodiment, the barriers according to
each foregoing implementation mode are formed on the
phosphor film by a spraying, printing, evaporation, or
sputtering method, so that the barriers can be formed
quickly and accurately.

[0024] In a further embodiment, the phosphor film has
a plurality of grooves, and a photoresist material is filled
into the grooves to form the barriers, so that the barriers
are extended into the phosphor film to prevent the spill-
age of light more effectively.

[0025] A display in accordance with an embodiment of
the presentinvention comprises atleast one fastener dis-
posed atan edge of the carrier board for fixing the relative
positions of the carrier board and the phosphor film, so
that the light emitting regions corresponding to the micro
LED arrays are maintained at a collimation configuration.
With the fastener, the assembling positions of the phos-
phor film and the micro LED arrays can be maintained
to enhance the effect of maintaining the lights of the micro
LED arrays to be collimated and projected to the fluores-
cent regions respectively.

[0026] In summation of the description above, the
present invention discloses the LED lighting module and
the display applying the LED lighting module, wherein a
special design of one or more phosphor films stacked on
the micro LED arrays regardless of using the light color
of a single wavelength or two or more different as a light
emitting source to provide different light output perform-
ances, so that the application of the micro LED is no
longer fixed, inefficient, or lack of choices for the output
light color. A simple and easy structure and method of
installing phosphor powder allows the micro LED to have
the individual addressing and driving effect, so as to pro-
vide the effect of showing different light colors. Unlike the
conventional micro LED related technology, the key point
of the present invention is to use a novel phosphor film
technology to provide a better way of installing the phos-
phor powder to the micro LED. This invention can im-
prove the application performance of micro LED signifi-
cantly and reduce the production cost and inconvenience
effectively while complying with the requirements of thin
components.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1 is a first exploded view of a phosphor film, a
micro LED array, and a carrier board in accordance
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with an embodiment of the present invention;

FIG. 2 is a schematic view of a phosphor film in ac-
cordance with an embodiment of the presentinven-
tion;

FIG. 3 is a first schematic view of a carrier board and
a micro LED array disposed on the carrier board in
accordance with an embodiment of the present in-
vention;

FIG. 4 is a second schematic view of a carrier board
and a micro LED array disposed on the carrier board
in accordance with an embodiment of the present
invention;

FIG. 5 is a third schematic view of schematic view
of a carrier board and a micro LED array disposed
on the carrier board in accordance with an embodi-
ment of the present invention;

FIG. 6 is a fourth schematic view of a carrier board
and a micro LED array disposed on the carrier board
in accordance with an embodiment of the present
invention;

FIG. 7 is a second exploded view of a phosphor film,
amicro LED array, and a carrier board in accordance
with an embodiment of the present invention;

FIG. 8 is a third exploded view of a phosphor film, a
micro LED array, and a carrier board in accordance
with an embodiment of the present invention;

FIG. 9 is a first schematic view of a phosphor film
having a barrier in accordance with an embodiment
of the present invention;

FIG. 10 is a second schematic view of a phosphor
film having a barrier in accordance with an embodi-
ment of the present invention;

FIG. 11 is a third schematic view of a phosphor film
having a barrier in accordance with an embodiment
of the present invention;

FIG. 12 is an exploded view of a display in accord-
ance with an embodiment of the present invention;
FIG. 13is an exploded view of a double-sided display
having a display panel installed separately to both
sides of an LED lighting module in accordance with
an embodiment of the present invention;

FIG. 14 is a schematic view of a display with a frame
in accordance with an embodiment of the present
invention; and

FIG. 15 is a schematic view of an application of the
display with the frame provided for connecting an
electronic device in accordance with an embodiment
of the present invention;

FIG. 16 is a first schematic view of assembling a
phosphor film with a barrier and a carrier board in
accordance with an embodiment of the present in-
vention; and

FIG. 17 is a second schematic view of assembling
a phosphor film with a barrier and a carrier board in
accordance with an embodiment of the present in-
vention.
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DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0028] To make it easier for our examiner to under-
stand the objective, technical characteristics, structure,
innovative features, and performance of the invention,
we use preferred embodiments together with the at-
tached drawings for the detailed description of the inven-
tion. It is noteworthy that the embodiments are provided
for the purpose of illustrating the invention but not intend-
ed for limiting the scope of the invention such as the size,
proportion, installation gap, etc.

[0029] WithreferencetoFIGS. 1to7foranLED lighting
module 1 in accordance with an embodiment of the
present invention, the LED lighting module 1 comprises
a carrier board 10, a plurality of micro LED arrays 11,
and at least one phosphor film 12.

[0030] The micro LED arrays 11 are installed onto the
carrier board 10, and the micro LED arrays 11 are formed
by at least one micro LED 111. The phosphor film 12 is
disposed on a side of the micro LED arrays 11, wherein
the phosphor film 12 has a transparent substrate 121
which is a one-piece structure, and the transparent sub-
strate 121 has a plurality of light emitting regions 122
defined thereon, and the light emitting regions 122 are
arranged adjacent to one another and into a matrix ar-
rangement, and configured to be corresponsive to the
collimated position of the micro LED arrays 11, and at
least one phosphor powder 123 is deposited on a part or
the whole of a surface of the light emitting regions 122
and the single light emitting region 122 having the phos-
phor powder 123 and the phosphor powder 123 have a
substantial consistent thickness, so that the light emitting
regions 122 have different light color expressions. There-
fore, the light emitted from each of the micro LED arrays
11 by the novel phosphor film 12 of the present invention
shows a different light color by using each of the light
emitting regions 122 to simplify the setup ofthe LED light-
ing module 1 effectively. Regardless of the light emitting
wavelength of the micro LEDs 11, the phosphor film 12
can be adjusted to show a light color, so as to achieve
the individual addressing control effect of the micro LED
arrays 11 to produce a differentlight color. Itis noteworthy
that unlike the conventional micro LED technology, the
key point of the present invention is to use a special de-
sign of the phosphor film 12 together with the light emit-
ting regions 122 and the micro LED arrays 11 to effec-
tively show different output light colors of the micro LED
arrays 11. The technical improvement of the manufac-
turing process of the micro LED and the mass transfer
technology of the micro LED are completely different from
the prior art.

[0031] In fact, the formation of the conventional white
light LED requires the phosphor powder as an exciting
material. In the conventional white light LED structure,
the phosphor powder is expressed in a doping form. For
example, the powder is expressed in drawings or whole-
surface drawings, but these drawings are not the solid



9 EP 3 618 110 A1 10

phosphor film structure provided by the present inven-
tion. Particularly, the phosphor film 12 of the present in-
vention further has the light emitting regions 122, so that
the single phosphor film 12 can simultaneously have var-
ious different light color expressions for the light output.
[0032] According to the light output requirement, all of
the light emitting regions 122 of the phosphor film 12
have the phosphor powder 123, or some of the light emit-
ting regions 122 have the phosphor powder 123, and the
remaining light emitting regions 122 are maintained in a
transparent form. In addition, the single light emitting re-
gions 122 having the phosphor powder 123 have a sub-
stantially uniform thickness, so that the light excited and
emitted from the light emitting region 122 is more even,
and the phosphor powders 123 are deposited on an up-
per surface or a lower surface of the transparent sub-
strate 121. Wherein, the phosphor powder 123 may be
more uniform and configured to be corresponsive to a
surface of the light emitting regions 122 as needed, and
the phosphor powder 123 is formed on the light emitting
regions 122 of the transparent substrate 121 by a spray-
ing, printing, evaporation, or sputtering method. In addi-
tion, the phosphor film 12 can be attached to the micro
LED arrays 11 directly, or installed with an interval apart
from the micro LED arrays 11. In this embodiment, each
of the micro LED arrays 11 is formed by one of the micro
LEDs 111 and preferably the micro LED arrays 11 emit
the same light. For example, the micro LED 11 of each
of the micro LED arrays 11 emits a blue light. In FIG. 1,
when each of the micro LED arrays 11 outputs light from
each of the light emitting regions 122 of the phosphor
film 12, the light emitting region 122 without the phosphor
powder 123 can produce a light color of the light emitted
from the micro LED array 11, and the other remaining
micro LED arrays 11 can provide different light color ex-
pression for the phosphor powder 12 in other different
light emitting regions.

[0033] When the micro LED arrays 11 emitlights of the
same light color, each of the micro LED arrays 11 is
formed by one of the micro LEDs 111 or each of the micro
LED arrays 11 is formed by two or more micro LEDs 111
of the same light emitting wavelength as shown in FIG.
3. In this embodiment, each of the micro LED arrays 11
has two micro LEDs 111 that emit a blue light with a fixed
wavelength, and each of the light emitting regions 122
and two micro LEDs 111 form the collimation of the micro
LED array 11, or each of the micro LED arrays 11 is
formed by two or more micro LEDs 111 of different light
emitting wavelengths as shown in FIG. 4, and each of
the micro LED arrays 11 emits a light of the same light
color, and each of the micro LED arrays 11 is formed by
two micro LEDs 111 of different light emitting wave-
lengths.

[0034] The microLED arrays 11 emitlights of the same
light color. Specifically, the micro LED arrays 11 emit
lights of different light colors as shown in FIG. 5 and each
of the micro LED arrays 11 is formed by one or more
micro LEDs 111. For example, the micro LED array 11
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has one the micro LED 111 capable of emitting a blue
light, one micro LED 111 capable of emitting a violet light,
and one micro LED 111 capable of emitting a violet light
and a ultraviolet light, so that the micro LED arrays 11
can emit lights of different light colors, or the micro LED
arrays 11 have two micro LEDs 111 capable of emitting
a blue light and two micro LEDs 111 capable of emitting
a violet light.

[0035] ThemicroLED array 11 ofthe LED lighting mod-
ule 1 of the present invention may be designed according
to different purposes. For example, when a backlight
source is used, the required resolution of the display may
be adjusted. In addition, the phosphor film 12 does not
just refer to the phosphor powder material disposed on
the transparent substrate 121 only. More precisely, it re-
fers to the plurality of light emitting regions 122 defined
on the phosphor film 12, so that the micro LED arrays 11
have a complete collimation. Understandably, after the
micro LED arrays 11 emit lights, the lights entering into
the light emitting region 122 are collimated as much as
possible, and the light emitting region 122 may or may
not have the phosphor powder 123. For example, the
blue diode produces blue light, and the light emitting re-
gion 122 no longer needs the phosphor powder to main-
tain the blue light performance in a certain region any-
more, or when a blue light is used for exciting the sub-
strate of the phosphor powder, the light emitting region
122 may be added with a green phosphor powder or a
red phosphor powder, wherein the material may also be
a quantum dot. Even if a micro blue diode is used as the
light emitting source, some of the light emitting regions
without phosphor powder, and some of the light emitting
regions with the green and red phosphor powder will be
able to produce different light color expressions. In ad-
dition, the phosphor films 12 may be stacked with one
another. Toimprove the color rendering requirement and
absorb different phosphor powders of different wave-
lengths or prevent a secondary absorption, the single
micro LED array 11 of the present invention may be
formed by violet and ultraviolet light LEDs of two different
wavelengths; or the micro LED arrays 11 may be formed
by two different phosphor powders or their mixture to emit
different light colors.

[0036] Preferably, when each of the micro LED arrays
11 is formed by two or more micro LEDs 111, the micro
LEDs 111 are formed on the same wafer substrate 1111
and have a plurality of light emitting elements with an
electrical connection relation. Since the assembly of the
micro LED arrays 11 is very small, therefore a plurality
of light emitting elements with an electrical connection
relation with respect to one another can be produced in
a manufacturing process to further reduce the intervals
of the micro LEDs 111. In the meantime, the manufac-
turing process can make the light emitting style of each
light emitting element more consistent to facilitate a later
use of the LED arrays. Particularly, when the LED lighting
moduleis applied to a display, the effect and performance
become more important. To improve the transparency of
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the LED lighting module 1 and achieve a double-sided
light output effect, the wafer substrate 1111 and the car-
rier board 10 are made of a transparent material. When
the wafer substrate 1111 and the carrier board 10 are
made of a transparent material, both sides of the micro
LED array 11 may have the phosphor film 12 to enhance
the function of the LED lighting module 1 and extend its
scope of applicability as shown in FIG. 7. At present,
there are various types of light sources, a full-cycle light
is quite common, so that when the micro LED arrays 11
emit full-cycle lights, the phosphor film 12 may be at-
tached onto both sides of the micro LED arrays 11, or
even attached on both sides to achieve the desired light
emitting status and to provide a light output with different
light color expressions on both sides.

[0037] To let the light emitting regions 122 having the
phosphor film 12 with the phosphor powder 123 have a
better excitation efficiency and a better light color expres-
sion, this preferred embodiment adopts the phosphor
powder 123 which is a quantum dot or a powder particle
of the phosphor powder 123, wherein there are at least
20 particles at the positions of the single light emitting
region 122, so that the light of the micro LED arrays 11
has a better excitation performance, and the output light
color has a better color saturation. In addition, the trans-
parent substrate 121 of the phosphor film 12 is made of
a material selected from PET, PMMA, PC or glass to
provide better transparency and protection function.
[0038] With reference to FIG. 8 for the third exploded
view of an LED lighting module including a phosphor film,
amicro LED array and a carrier board in accordance with
an embodiment of the present invention, the LED lighting
module 1 may use a single phosphor film 12 to achieve
the effect of adjusting the output light color of the micro
LED array 11, or when the phosphor film 12 comes with
a quantity of two or more, the phosphor films 12 are ver-
tically stacked on a same side and configured to be cor-
responsive to the phosphor films 12 at the collimated
positions of the micro LED arrays 11, and the position of
the phosphor powder 123 of each of the phosphor films
12 is vertically staggered. With several layers of phos-
phor films 12, the light color expression of each of the
micro LED arrays 11 can be adjusted for diversified ap-
plications.

[0039] In the implementation mode of this structure,
the micro LED arrays 11 may emit lights of the same light
color or lights of different light colors. When the micro
LED arrays 11 emit lights of the same light color, each
of the micro LED arrays 11 is formed by one of the micro
LEDs 111 (as shown in FIG. 7), or each of the micro LED
arrays 111 is formed by two or more micro LEDs 111 of
the same light emitting wavelength (as shown in FIG. 3),
or each of the micro LED arrays 11 is formed by two or
more micro LEDs 111 of different light emitting wave-
lengths (as shown in FIG. 4). When the micro LED arrays
11 emit lights of different light colors, each of the micro
LED arrays 11 is formed by one of the micro LEDs 111,
or two or more micro LEDs 111 of the same or different
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light emitting wavelengths (as shown in FIG. 5). When
each of the micro LED arrays 11 is formed by two or more
micro LEDs 111, the micro LEDs 111 are formed on the
same wafer substrate 1111 and have a plurality of light
emitting elements with an electrical connection relation
with respect to one another (as shown in FIG. 6), so as
to meet the requirement of a substantially uniform light
color style.

[0040] Similarly, the phosphor powder 123 is formed
on the light emitting regions 122 of the transparent sub-
strate 121 by a spraying, printing, evaporation, or sput-
tering method, and the phosphor powder 123 may be a
quantum dot or a powder particle of the phosphor powder
123, wherein there are 20 or more particles at the posi-
tions in the single light emitting region 122. In addition,
the transparent substrate 121 is made of a material se-
lected from PET, PMMA, PC or glass. The remaining
related details, technical characteristics, and effects of
the invention have been described above and thus will
not be repeated.

[0041] With reference to FIGS. 9, 10 and 11 for the
first, second and third schematic views of a phosphor film
with a barrier in accordance with the first embodiment of
the present invention respectively, the invention elimi-
nates any unexpected light color expression caused by
light spillage and interference when the light is emitted
from each of the micro LED arrays 11 and projected onto
the phosphor film 12. To achieve such effect, the LED
lighting module has a plurality of barriers 124 formed at
a lower surface 125 of the phosphor film 12 and config-
ured to be corresponsive to micro LED arrays 11 respec-
tively, and the barriers 124 are situated between the light
emitting regions 122 for preventing the light emitted from
the micro LED arrays 11 from spilling to the non-collimat-
ed position of the light emitting region 122 as shown in
FIG. 9, or t the LED lighting module has a plurality of
barriers 124 formed at an upper surface 126 of the phos-
phor film 12 and configured to be opposite to the micro
LED arrays 11, and the barriers 124 are situated between
the light emitting regions 122 for preventing the light emit-
ted from the micro LED arrays 11 from spilling to the non-
collimated position of the light emitting region 122 as
shown in FIG. 10, or the LED lighting module has a plu-
rality of barriers 124 formed at an upper surface 126 and
a lower surface 125 of the phosphor film 12 and config-
ured to be opposite to the micro LED arrays 11, and the
barriers 124 are situated between the light emitting re-
gions 122 for preventing the light emitted from the micro
LED arrays 11 from spilling to the non-collimated position
of the light emitting region 122 as shown in FIG. 11. The
design of the barriers 24 on the upper surface 125 or the
lower surface 126 of the phosphor film 12, or on both
upper and lower surfaces 125, 126 of the phosphor film
12 can effectively prevent the lights emitted from the mi-
cro LED arrays 11 from spilling into the non-collimated
position and affecting the light output of any one of the
light emitting regions 122, so that the light of each of the
micro LED arrays 11 can be collimated and used by the
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corresponding light emitting region 122.

[0042] Specifically, the barriers 124 are formed on the
phosphor film 12 by a spraying, printing, evaporation, or
sputtering method to facilitate a quick formation of the
barriers 124 at specified positions of the phosphor film
12. In addition, the barriers 124 may be protruded from
the surface of the phosphor film 12 or aligned evenly with
the surface of the phosphor film 12. As shown in FIGS.
9 and 10, the barriers 124 are slightly protruded from the
surface of the phosphor film 12. To extend the barriers
124 into the interior of the phosphor film 12, the phosphor
film 12 has a plurality of grooves 127, and a photoresist
material is filled into the grooves 127 to form the barriers
124, and the photoresist material may be a black material
such as ink as shown in FIG. 11, and the barriers 124 is
in a coplanar status with respect to the surface of the
phosphor film 12.

[0043] With reference to FIG. 12 for an exploded view
of a display in accordance with an embodiment of the
present invention as well as FIGS. 1to 7, itis noteworthy
that the same numerals are used for representing the
same elements as described above, and the present in-
vention discloses a display 2 comprising at least one dis-
play panel 20 and a LED lighting module 1. The display
panel 20 has a plurality of pixel units 201, and the display
panel 20 is preferably a highly transparent sheet struc-
ture, and the display panel 20 does not refer to the con-
vention LCD display panel. The LED lighting module 1
comprises a carrier board 10, a plurality of micro LED
arrays 11 and at least one phosphor film 12. The reso-
lution (or the number of pixels) of the display may be
adjusted according to different resolution conditions of
the pixel unit 201 of the presentinvention. In other words,
the pixel unit 201 is a concept of a single pixel.

[0044] The micro LED arrays 11 are installed onto the
carrier board 10, and the micro LED arrays 11 are formed
by at least one micro LED 111, wherein the distance be-
tween two adjacent micro LED arrays 11 is preferably 1
pitch, wherein 1 pitch is defined as a length smaller than
1mm, so that the LED lighting module 1 can provide a
better light emitting efficiency and a better light output
performance. The phosphor film 12 is installed on a side
of the micro LED arrays 11, wherein the phosphor film
12 has a transparent substrate 121 which is a one-piece
structure, and the transparent substrate 121 has a plu-
rality of light emitting regions 122 defined thereon, and
the light emitting regions 122 are arranged adjacent to
one another and into a matrix form and configured to be
corresponsive to the collimated positons of the micro LED
arrays 11, and at least one phosphor powder 123 is de-
posited on a part or the whole of the surface of the light
emitting regions 122 and the single light emitting region
122 with the phosphor powder 123 and the phosphor
powder 123 have a substantially uniform thickness, so
as to let the light emitting regions 122 have different light
color expressions; wherein each of the pixel units 20 is
configured to be corresponsive to the positions of at least
three adjacent light emitting regions 122. Therefore,
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when the display 2 displays a screen, the individually
addressable micro LED arrays 11 together with the en-
tire-surface and separated light emitting regions 122 of
the phosphor films 12 can provide the light color expres-
sion of each pixel unit according to the desired induvial
addressing control of the display 2, so as to enhance the
resolution and the response speed of the display 2 sig-
nificantly while reducing the overall thickness and im-
proving the convenience of installation. The remaining
details and technical characteristics of the LED lighting
module 1 have been described above and thus will not
be repeated.

[0045] Specifically, after the light emitting regions 122
corresponding to the pixel unit 201 receive the light of
the micro LED arrays 11, red, green and blue light colors
can be shown. The micro LED arrays 11 emit lights of
the same or different light colors as shown in FIG. 11.
For example, the micro LED arrays 11 may emit lights of
the same light color, and each of the micro LED arrays
11isformed by one microLED 111. The micro LED arrays
11 may emit lights of the same light color, and each of
the micro LED arrays 11 is formed by two or more micro
LEDs 111 of the same light emitting wavelength as shown
in FIG. 3. The micro LED arrays 11 may emit lights of the
same light color, and each of the micro LED arrays 11 is
formed by two or more micro LEDs 111 of different light
emitting wavelengths as shownin FIG. 4. When the micro
LED arrays 11 emit lights of different light colors, the mi-
cro LED arrays 11 are made of one of the micro LEDs
111 or two or more micro LEDs 111 of the same light
emitting wavelength, or two or more micro LEDs 111 of
different light emitting wavelengths as shown in FIG. 5.
The micro LED array 11 of the LED lighting module 1 of
the present invention is designed for different purposes.
For example, a backlight source is used and the desired
resolution of the display may be adjusted. In addition, the
phosphor film 12 does not just refer to the transparent
substrate 121 having the phosphor powder material only.
More precisely, the phosphor film 12 has the plurality of
light emitting regions 122 defined thereon, so that a full
collimation of the micro LED arrays 11 is achieved. Un-
derstandably, after the micro LED arrays 11 emit lights,
the lights entering into the light emitting region 122 are
collimated as much as possible, and the light emitting
region 122 may or may not have the phosphor powder
123. For example, the blue diode produces blue light,
and the light emitting region 122 no longer needs the
phosphor powder to maintain the blue light performance
in a certain region anymore, or when a blue light is used
for exciting the substrate of the phosphor powder, the
lightemitting region 122 may be added with agreen phos-
phor powder or a red phosphor powder, wherein the ma-
terial may also be a quantum dot. Even if a micro blue
diode is used as the light emitting source, some of the
light emitting regions without phosphor powder, and
some of the light emitting regions with the green and red
phosphor powder will be able to produce different light
color expressions. In addition, the phosphor films 12 may
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be stacked with one another. To improve the color ren-
dering requirement and absorb different phosphor pow-
ders of different wavelengths or prevent a secondary ab-
sorption, the single micro LED array 11 of the present
invention may be formed by violet and ultraviolet light
LEDs of two different wavelengths; or the micro LED ar-
rays 11 may be formed by two different phosphor pow-
ders or their mixture to emit different light colors.

[0046] Similarly, the phosphorpowder 123 of the phos-
phor film 12 of the LED lighting module 1 may be formed
on the light emitting regions 122 of the transparent sub-
strate 121 by a spraying, printing, evaporation, or sput-
tering method to quickly form the structure with the re-
quired distributed light emitting regions 122 and facilitate
forming a uniform thickness for the phosphor powder 123
in the single light emitting region 122.

[0047] In addition, when each of the micro LED arrays
11 is formed by two or more micro LEDs 111, the micro
LEDs 11 are formed on the same wafer substrate 1111
and have a plurality of light emitting elements with an
electrical connection relation with respect to one another
as shown in FIG. 6. Since the assembly of the micro LED
arrays 11 is very small, therefore a plurality of light emit-
ting elements with an electrical connection relation with
respect to one another can be produced in a manufac-
turing process to further reduce the intervals of the micro
LEDs 111. In the meantime, the manufacturing process
can make the light emitting style of each light emitting
element more consistent to facilitate a later use of the
LED arrays. Particularly, when the LED lighting module
is applied to a display, the effect and performance be-
come more important.

[0048] On the other hand, when the phosphor film 12
comes with a quantity of two or more, the phosphor films
12 are vertically stacked on the same side and configured
to be corresponsive to the collimated positions of the
phosphor films 12 of the micro LED arrays 11 and the
positions of the phosphor powders 123 on the phosphor
films 12 are vertically staggered. In FIG. 7, the multiple
layers of the phosphor film 12 achieve a finer light color
adjustment effect. With the structure of having the phos-
phor films 12 vertically stacked, the micro LED arrays 11
may be configured as shown in FIGS. 3 to 6, and the
detailed technical characteristics have been described
above, and thus will not be repeated.

[0049] With reference to FIGS. 13, 14 and 15 for an
exploded view of a double-sides display having a display
panel using an LED lighting module on both sides of the
display, a schematic view of the display with a frame, and
a schematic view of applying the display with a frame for
connecting an electronic device in accordance with an
embodiment of the present invention respectively, the
wafer substrate 1111 and the carrier board 10 are pref-
erably made of a transparent material in order to have a
transparent display, so as to enhance the transparency
ofthe LED lighting module 1. At present, there are various
types of light sources, a full-cycle light is quite common,
so that when the micro LED arrays 11 emit full-cycle
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lights, the phosphor film 12 may be attached onto both
sides of the micro LED arrays 11, or even attached on
both sides to achieve the desired light emitting status and
to provide a light output with different light color expres-
sions on both sides. Therefore, if the wafer substrate
1111 and the carrier board 10 are made of a transparent
material, the display 2 will serve as a transparent display,
and the LED lighting module 1 will be able to provide a
double-sided light output performance due to the trans-
parent material. Both sides of the micro LED array 11
may have the phosphor film 12, and both sides of the
LED lighting module 1 may have the display panel 20,
so that the display 2 has a double-sided display effect as
shown in FIG. 14, and users may view different screens
from both sides of the display panel 20.

[0050] It is noteworthy that the conventional double-
sided display just provides two independent single-sided
displays and combines the two single-sided display, but
has no contribution to the thin design or energy saving.
On the other hands, the double-sided display of the
present invention when not being turned on is situated
in a transparent glass form. Once the double-sided dis-
play is turned on, the same light emitting source of a full-
cycle light can be used as backlight, and the images dis-
played on both sides of the double-sided display can be
stacked to provide the same light output performance; or
the phosphor films are stacked in a different way to allow
both sides to have different light output performances.
Such product is a revolutionary product used extensively
in the areas of exhibitions, special advertising billboards,
or even major sports events and various types of per-
formances

[0051] The display 2 further comprises a frame 21 pro-
vided for installing the display panel 20 and the LED light-
ing module 1, and at least one receiving groove 211
formed on an inner side of the frame 21 and disposed at
a lateral side of the display panel 20 and the LED lighting
module 1 for accommodating a power supply module 22
and a processing module 23 which are electrically cou-
pled to the LED lighting module 1. With the frame 21, the
power supply module 22 and the processing module 23
can be hindered in the frame 21 to reduce the thickness
of the display 1 effectively and prevent the power supply
module 22 and the processing module 23 from being
exposed to the outside and affecting the external look of
the display 2. In addition, the processing module 23 is
installed in the display 2, so that the display 2 has the
display and processing functions, and the display 2 is not
just used for display only. Further, the display panels 20
may be touch panels telecommunicatively coupled to the
processing module 23, so that the display 2 can display
screens and provide a touch control for operating the
display 2. To provide a better color saturation for the light
output light color of the LED lighting module 1, the phos-
phor powder 123 may be a quantum dot or a powder
particle of the phosphor powder 123, wherein there are
at least 20 particles at the positions in the single light
emitting region 122. To provide a better transparency
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and a better protection effect of the phosphor film 12, the
transparent substrate 121 is preferably made of PET,
PMMA, PC or glass. Of course, the phosphor powder
123 and the transparent substrate 121 are not limited to
the aforementioned arrangement only, but the LED light-
ing module 1 may have the display panel 20 on a single
side.

[0052] In FIG. 15, the display 2 may be used simply
for display only. In this case, the display 2 may further
comprise the frame 21 for installing the display panel 20
and the LED lighting module 1, and the frame 21 has at
least one port 212 electrically coupled to the LED lighting
module 1 and provided for telecommunicatively connect-
ing an electronic device 3. Therefore, the display 2 can
be telecommunicatively coupled to the electronic device
3 such as a computer host through the port 212 to control
and operate the electronic device 3 externally and the
display 2is controlled by the electronic device 3 to display
a screen or perform an operation.

[0053] With reference to FIGS. 16 and 17 for the first
and second schematic views of assembling a phosphor
film with a barrier and a carrier board in accordance an
embodiment of the presentinvention respectively, as well
as FIGS. 9to 11, the phosphor film 12 may have a plurality
of barriers 124 formed thereon to enhance the accuracy
of the light color expression after the micro LED arrays
11 outputs light from each of the light emitting regions
122 and prevent the light of each of the micro LED arrays
11 from spilling to other non-collimated position of the
light emitting regions 122. In a preferred embodiment,
the barriers 124 are formed on a lower surface 125 of
the phosphor film 12 and opposite to the micro LED ar-
rays 11 respectively, and the barriers 124 are situated
between the light emitting regions 122 for preventing the
light emitted from the micro LED arrays 11 from spilling
to the non-collimated position of the light emitting region
122 as shown in FIG. 9 or 16; or the barriers 124 are
formed on an upper surface 126 of the phosphor film 12
and opposite to the micro LED arrays 11, and the barriers
124 are situated between the light emitting regions 122
for preventing the light emitted from the micro LED arrays
11 from spilling to the non-collimated position of the light
emitting region 122 as shown in FIG. 10; or the barriers
124 are formed on an upper surface 125 and a lower
surface 126 of the phosphor film 12 and opposite to the
micro LED arrays 11, and the barriers 124 are situated
between the light emitting regions 122 for preventing the
light emitted from the micro LED arrays 11 from spilling
to the non-collimated position of the light emitting region
122 as shown in FIG. 11 or 17. With the aforementioned
structures of the barriers 124, the light emitted from the
micro LED arrays 11 can be prevented from spilling into
the non-collimated positions of the corresponding light
emitting regions 122, so as to prevent any unexpected
light color expression. Preferably, the barriers 124 are
formed on the phosphor film 12 by a spraying, printing,
evaporation, or sputtering method to quickly and accu-
rately form the barriers 124 according to the distribution
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of the phosphor films 12. In addition, the phosphor film
12 has the grooves 127 filled with the photoresist material
to form the barriers 124, and the barriers 124 may be
protruded form a lower surface 125 or an upper surface
126 of the phosphor film 12, or aligned evenly with the
surface of the phosphor film 12 to provide a coplanar
status.

[0054] InFIG. 16, at least one fastener 101 is installed
at an edge of the carrier board 10 for fixing the relative
positions of the carrier board 10 and the phosphor film
12, so that the light emitting regions 122 corresponding
to the micro LED arrays 11 can be maintained at the
collimation configuration, wherein the carrier board 10
have a plurality of fasteners 101, and the fasteners 101
are disposed at each edge of the carrier board 10 and
with an interval apart from one another, or the fasteners
101 are disposed on any one or two edges only. In ad-
dition, an end of the fastener 101 coupled to the phosphor
film 12 is attached and fixed onto the surface of the phos-
phor film 12, so that the phosphor film 12 can be main-
tained at a collimation configuration with respect to the
micro LED arrays 11. In FIG. 17, the fasteners 101 may
be passed through the phosphor film 12 and fixed, so
that the carrier board 10, the micro LED arrays 11, and
the light emitting regions 122 can be maintained at a col-
limation configuration.

[0055] Insummation of the description above, the LED
lighting module and the display applying the LED lighting
module in accordance with the present invention use a
special design of the phosphor films to effectively make
the micro LED arrays regardless of having a light color
of a single wavelength or two or more light colors of dif-
ferent wavelengths as a light emitting source, and one
or more phosphor films are stacked to provide different
light output performances, and the application of the mi-
cro LED is no longer limited or fixed and the drawbacks
of low efficiency or limited choice of the output light color
are overcome. The invention provides a simple and easy
structure and method of installing the phosphor powder
to achieve the individual addressing and driving effects
of the micro LED in order to provide different light colors.
Unlike the conventional micro LED related technology,
the key point of the present invention is to use a novel
phosphor film technology to provide a better way of in-
stalling the phosphor powder to the micro LED. This in-
vention canimprove the application performance of micro
LED significantly and reduce the production cost and in-
convenience effectively while complying with the require-
ments of thin components. The presentinvention is totally
different from the conventional micro LED manufacturing
technology and mass transfer technology. The present
invention also provides several solutions for the micro
LED arrays and choices according to the application re-
quirements, and the manufacturing process and material
of the phosphor film are further limited to produce the
LED lighting module with a better light output perform-
ance. In the display applying the LED lighting module,
the power supply module and the processing module are
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hidden into the frame of the display to provide a better
external look of the transparent display, and the display
also has a processing function or just has the display
function. In addition, the display can be connected to oth-
er external electronic devices for use.

Claims
1. An LED lighting module, comprising:

a carrier board;

a plurality of micro LED arrays, installed onto
the carrier board, and composed of at least one
micro LED; and

at least one phosphor film, disposed on a side
of the plurality of micro LED arrays, and having
a transparent substrate and being a one-piece
structure, a plurality of light emitting regions de-
fined on the transparent substrate and arranged
adjacent to one another and into an array ar-
rangement and configured to be corresponsive
to a collimation of the plurality of micro LED ar-
rays, atleast one phosphor powder disposed on
a part or a whole of a surface of the plurality of
light emitting regions, and the phosphor powder
on a single light emitting region having a sub-
stantially uniform thickness, so that the plurality
of light emitting regions have different light color
expressions.

2. TheLED lighting module of claim 1, wherein the plu-
rality of micro LED arrays emit lights of the same
light color respectively, and each of the plurality of
micro LED arrays is formed by two or more micro
LEDs with a same light emitting wavelength.

3. TheLED lighting module of claim 1, wherein the plu-
rality of micro LED arrays emit lights of the same
light color respectively, and each of the plurality of
micro LED arrays is formed by two or more micro
LEDs of different light emitting wavelengths.

4. TheLED lighting module of claim 1, wherein the plu-
rality of micro LED arrays emit lights of different light
colors.

5. The LED lighting module according to any one of
claims 1to 4, wherein the phosphor powderis formed
on the plurality of light emitting regions of the trans-
parent substrate by a spraying, printing, evaporation,
or sputtering method.

6. The LED lighting module of claim 5, wherein when
each of the plurality of micro LED arrays is formed
by two or more micro LEDs, the micro LEDs are
formed on the same wafer substrate and have a plu-
rality of light emitting elements electrically coupled
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10.

1.

12.

13.

14.

to one another.

The LED lighting module of claim 6, wherein the wa-
fer substrate and the carrier board are made of a
transparent material.

The LED lighting module of claim 7, wherein the mi-
cro LED array has the phosphor film disposed on
both sides of the micro LED array separately.

The LED lighting module of claim 8, wherein the
phosphor powder is a quantum dot, or at least 20
particles of the phosphor powder are disposed in a
single area of the light emitting region.

The LED lighting module of claim 9, wherein the
transparent substrate is made of a material selected
from the group consisting of PET, PMMA, PC and
glass.

The LED lighting module according to anyone of
claims 1 to 6, 9 or 10, wherein when the phosphor
film comes with a quantity of two or more, the phos-
phor films are stacked with each other vertically on
a same side, and configured to be corresponsive to
a collimating positions of the plurality of micro LED
arrays respectively, and a positions of the phosphor
powder on each of the phosphor films are staggered
vertically.

The LED lighting module of claim 1, wherein the
phosphor film has a plurality of barriers disposed on
a lower surface of the phosphor film and configured
to be opposite to the plurality of micro LED arrays
and situated between the plurality of light emitting
regions for preventing the light emitted from the plu-
rality of micro LED arrays from spilling to a non-col-
limated position of the light emitting region.

The LED lighting module of claim 1, wherein the
phosphor film has a plurality of barriers disposed on
an upper surface of the phosphor film and configured
to be opposite to the plurality of micro LED arrays
and situated between the plurality of light emitting
regions for preventing the light emitted from the plu-
rality of micro LED arrays from spilling to a non-col-
limated position of the light emitting region.

The LED lighting module of claim 1, wherein the
phosphor film has a plurality of barriers disposed on
an upper surface and alower surface of the phosphor
film and configured to be opposite to the plurality of
micro LED arraysrespectively, and situated between
the plurality of light emitting regions for preventing
the light emitted from the plurality of micro LED ar-
rays from spilling to a non-collimated position of the
light emitting region.
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The LED lighting module according to any one of
claims 12 to 14, wherein the barriers are formed onto
the phosphor film by a spraying, printing, evapora-
tion, or sputtering method.

The LED lighting module of claim 15, wherein the
phosphor film has a plurality of grooves, and a pho-
toresist material is filled into the grooves to form the
barriers.

A display, comprising:

atleast one display panel, with a plurality of pixel
units; and

an LED lighting module according to anyone of
claims 1 to 11, installed on a side of the display
panel, wherein each of the pixel unit is config-
ured to be corresponsive to positions of at least
three adjacent light emitting regions.

The display of claim 17, wherein the micro LED array
has the phosphor film disposed on both sides of the
micro LED array separately, and both sides of the
LED lighting module have the display panel to pro-
vide a double-sided display effect.

The display of claim 18, further comprising a frame
provided for installing the display panel and the LED
lighting module, the frame having at least one re-
ceiving groove formed on an inner side, and the re-
ceiving groove being disposed on a lateral side of
the display panel and the LED lighting module for
accommodating a power supply module and a
processing module which are electrically coupled to
the LED lighting module.

The display of claim 19, wherein the display panels
are touch panels telecommunicatively coupled to the
processing module.

The display of claim 18, further comprising a frame
provided for installing the display panel and the LED
lighting module, and the frame having at least one
port electrically coupled to the LED lighting module,
and the port being provided for telecommunicatively
coupling an electronic device.

The display of claim 17, wherein the phosphor film
has a plurality of barriers formed on a lower surface
of the phosphor film and configured to be correspon-
sive to the plurality of micro LED arrays respectively,
and the barriers are situated between the plurality of
light emitting regions for preventing the light emitted
from the plurality of micro LED arrays from spilling
to a non-collimated position of the light emitting re-
gion.

The display of claim 17, wherein the phosphor film
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24.

25.

26.

27.

22

has a plurality of barriers disposed on an upper sur-
face of the phosphor film and configured to be cor-
responsive to the plurality of micro LED arrays, and
the barriers are situated between the plurality of light
emitting regions for preventing the light emitted from
the plurality of micro LED arrays from spilling to a
non-collimated position of the light emitting region.

The display of claim 17, wherein the phosphor film
has a plurality of barriers formed on an upper surface
and a lower surface of the phosphor film and config-
ured to be corresponsive to the plurality of micro LED
arrays respectively, and the barriers are situated be-
tween the plurality of light emitting regions for pre-
venting the light emitted from the plurality of micro
LED arrays from spilling to a non-collimated position
of the light emitting region.

The display according to any one of claims 22 to 24
wherein the barriers are formed onto the phosphor
film by a spraying, printing, evaporation, or sputtering
method.

The display of claim 25, wherein the carrier board
has at least one fastener disposed at an edge of the
carrier board for fixing the relative positions of the
carrier board and the phosphor film, so that the plu-
rality of light emitting regions are maintained at a
collimated configuration of the plurality of micro LED
arrays.

The display of claim 25 or 26, wherein the phosphor
film has a plurality of grooves, and the grooves are
filled with a photoresist material to form the barriers.
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